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tSfod ,oa çk—frd [ksrh&pqukSfr;ksa ,oa laHkkoukvksa dh lekykspukRed leh{kk

euftanj flag] jkts'k dqekj jk.kk] lkjax eksaxk] jktchj flag

lkjka'k
1903 esa —f=e ukbVªkstu moZjdksa ds fuekZ.k dh [kkst ls igys] fo'o Hkj esa [ksrh ikjEifjd :i ls tSfod i)fr }kjk
gh dh tk jgh FkhA f}rh; fo'o ;q) ds i'pkr jlk;uksa dh miyC/krk cgqr gh vke gks xbZ rFkk [ksrh vf/kd ls vf/kd
jlk;u vk/kkfjr gksrh pyh xbZA 1965&66 ds nkSjku Hkkjr esa jklk;fud moZjdksa dh 'kq#vkr dh xbZ o gfjr Økafr ds
nkSj esa vf/kd mit nsus okyh fdLeksa ds lkFk&lkFk —f"k&jlk;uksa dk mi;ksx Hkh rsth ls c<+k vkSj Hkkjrh; [ksrh] dqy
feykdj jklk;fud gks xbZA gkykafd] chloha lnh ds var rd bl çdkj dh jlk;u&vk/kkfjr [ksrh ds nq"ifj.kke vke
Hkkjrh; yksxksa dks vPNh rjg le> esa vkus yxs] ifj.kkeLo:i tSfod :i ls mRikfnr Hkkstu dh ekax c<+us yxhA tSfod
Hkkstu mxkus dh fofHkUu i)fr;ksa o çfØ;kvksa dks fdlkuksa ds chp dkQh yksdfç;rk fey jgh gSA ijUrq] tSfod/çk—frd
[ksrh dh mRiknu i)fr;ksa esa Li"Vrk ds vHkko Hkh ,d lkFk c<+rs vk jgs gSA ;g leh{kk ys[k ikBdksa ds fy, tSfod/çk—frd
[ksrh ls lacaf/kr fofHkUu vo/kkj.kkvksa dks Li"V djus ds fy, çLrqr fd;k x;k gSA bl leh{kk esa tSfod [ksrh ds fl)kar]
tSfod/çk—frd [ksrh esa Qly mRiknu dh j.kuhfr;k¡] tSfod/çk—frd [ksrh esa pqukSfr;k¡ ,oa tSfod/çk—frd [ksrh esa
laHkkoukvksa rFkk lq>koksa dks foLr̀r :i ls O;ä fd;k x;k gSA

“kCndqath% ljdkj dk leFkZu] ,dh—r iks"kd rRo çca/ku] ,dh—r dhV çca/ku] çk—frd [ksrh cuke tSfod [ksrh] tSfod [ksrh ds fl)karA

Organic and Natural Farming- A Critical Review of Challenges
and Prospects
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ABSTRACT
Agriculture was, by default, organic throughout the world before the technique of manufacturing synthetic nitrogenous fertilizer was
discovered in 1903. However, availability of agro-chemicals became very common after the Second World War and the agriculture
started becoming more and more chemical based. Synthetic fertilizers were introduced in India during 1965-66 and their use grew
rapidly along with the high yielding varieties during the green revolution period and Indian farming, by and large, became chemical
based. However, by the end of the twentieth century the ill-effects of such chemical-based farming were very well understood by the
common Indian people and demand for organically produced food started growing. Different methods and procedures of growing
organic food got popularity among the growers, however, a sense of confusion on package of practices on organic/natural farming
kept on growing simultaneously. This review article was designed to make various concepts related to organic/natural farming crystal
clear for the readers. Principals of organic farming, crop cultivation strategies in organic/natural farming, challenges in organic/
natural farming and possibilities and suggestions in organic/natural farming have been elaborately articulated in this review.

Key words: Government supports, Integrated nutrient management, Integrated pest management, Natural farming vs. organic farming,
Principles of organic farming.

Hkkjr esa —f"k dsoy ,d O;olk; gh ugha] cfYd thou;kiu
dh ,d i)fr Hkh gSA vkfn dky ls gh fdlku gok] ikuh
o feêh ls ewy :i ls tqM+s gq, gSa] ysfdu tSls&tSls —f"k
dk O;olk;hdj.k gqvk rFkk gfjr Økafr ds nq"çHkko lkeus
vkus yxs rks yksx tSfod —f"k] ftldks Hkkjrh; fdlku
lfn;ksa ls djrs vk jgs Fks] dks ,d oSdfYid —f"k ç.kkyh ds
:i esa ns[kus yxsA gkykafd] 1903 esa —f=e ukbVªkstu
moZjdksa ds fuekZ.k dh [kkst ls igys] fo'o Hkj esa [ksrh

ICAR-Agricultural Technology Application Research Institute,
Ludhiana-141 004, Punjab, India.
Corresponding Author: Rajesh K. Rana, ICAR-Agricultural
Technology Application Research Institute, Ludhiana-141 004,
Punjab, India. Email: Rajesh.Rana@icar.gov.in
How to cite this article: Singh, M., Rana, R.K., Monga, S. and
Singh, R. (2022). Organic and Natural Farming- A Critical Review
of Challenges and Prospects. Bhartiya Krishi Anusandhan Patrika.
37(4): 295-305. DOI: 10.18805/BKAP569.
Submitted: 08-08-2022       Accepted: 02-11-2022      Online: 14-11-2022



                                                                                                                                                                          Bhartiya Krishi Anusandhan Patrika296

Organic and Natural Farming- A Critical Review of Challenges and Prospects

ikjEifjd :i ls tSfod i)fr }kjk gh dh tk jgh FkhA
f}rh; fo'o ;q) ds i'pkr jlk;uksa dh miyC/krk cgqr gh
vke gks xbZ rFkk [ksrh vf/kd ls vf/kd jlk;u vk/kkfjr
gksrh pyh xbZ ¼Russel and Williams] 1977; Behera et al-]
2012½A vius&vius rkSj rjhdksa ls yxHkx 170 ns'kksa esa
O;olkf;d :i ls tSfod [ksrh dh tkus yxh gS] vkSj
/khjs&/khjs nqfu;k Hkj ds fdlku bl çk—frd —f"k i)fr
dks viukus yxs gS ¼Chaudhary and Thakur] 2021; Singh

and Patel] 2022½A Hkkjr esa —f"k ds bl ifjorZu dks vxj
ge laf{kIr esa le>us dh dksf'k'k djsa rks o"kZ 1947 vkSj
1960 ds le; vkt+knh ds nkSj esa Hkkjr ds [kk| mRiknu
dh fLFkfr bruh cqjh Fkh fd vdky iM+us dh lEHkkouk;as iwjh
FkhA 1947 esa tc Hkkjr Lora= gqvk] rks bldh 90 çfr'kr
tula[;k yxHkx 6 yk[k xk¡oks esa fuokl djrh Fkh o eq[;
:i ls —f"k ij gh vkfJr FkhA ijEijkxr rkSj&rjhdksa ls
dh tk jgh [ksrh] ns'k dh c<+ jgh tula[;k dk isV Hkjus
esa vleFkZ Fkh ogha nwljh vksj ns'k ds [kk|ku HkaMkjksa esa Hkh
yxkrkj deh vk jgh FkhA bl fLFkfr dks Vkyus ds fy,
Hkkjr ljdkj }kjk cM+s iSekus ij vesfjdk ls lfClMh okys
[kk|ku lkexzh] fo'ks"kdj xsgw¡ dk vk;kr fd;k x;kA blfy,
ns'k ds [kk|ku HkaMkjksa dks cpkus ds fy, o vukt dh
mRikndrk dks c<+kus ds fy, Hkkjr ljdkj o vU; fgr/kkjdksa
}kjk —f"k {ks= esa cnyko ykus dk QSlyk fd;k x;kA

gfjr Økafr dh vko';äk ,oa egÙo

o"kZ 1962 o 1964 ds nkSjku Hkkjrh; oSKkfudksa }kjk xsgw¡a o
pkoy dh ckSuh fdLeksa dk ifj{k.k ns'k ds fofHkUu jkT;ksa esa
fd;k x;k rFkk bu ijh{k.kksa ds vk/kkj ij pquh gqbZ fdLeksa
dks 1965&1966 ds Qlyh pØ ds nkSjku iwjs ns'k esa ^gkbZ
;hfYMax ofjVht çksxzke^ ds varxZr miyC/k djok;k x;kA
bu vf/kd mit nsus okyh fdLeksa ds lkFk&lkFk ubZ —f"k
i)fr;ksa dks Hkh viuk;k x;k ftles jklk;fud moZjdksa]
dhVuk'kdksa] VªSDVjksa] Qlyksa dks fu;af=r ty vkiwfrZ] ;kaf=d
Fkzs'kj o iEiksa dk mi;ksx Hkh 'kkfey FkkA ftlds QyLo:i
[kk| mRiknu esa of̀) nj c<+dj 3-5 çfr'kr çfr o"kZ gks
xbZ tksfd 1965 ds igys 2-4% gh FkhA blesa eq[; Hkwfedk
xsgw¡ mRiknu dh jgh tksfd 1950 esa 50 fefy;u Vu ls
c<+dj 1964 esa 79 fefy;u Vu gks xbZ rFkk 1968 esa vksj
c<+ dj 95-1 fefy;u Vu gks xbZA ifj.kke Lo:i [kk|kUu
vk;kr esa dkQh fxjkoV vkbZ o Hkkjr vkRe fuHkZjrk dh vksj
rsth ls vxzlj gqvkA mPp mit okyh gkbfczM Qlyksa us
gfjr Økafr esa vge Hkwfedk fuHkkbZ] Lons'kh chtksa ds lkFk

leL;k ;g ugha Fkh fd os vf/kd mit ugha ns ldrs Fks]
cfYd og jklk;fud moZjdksa ds mi;ksx ds lkFk ckSuh
fdLeksa dh rqyuk esa cgqr de mRikndrk nsrs Fks ¼Rahman,

2015; Eliazer Nelson et al-] 2019½A

gfjr Økafr ds vokafNr ifj.kke

gfjr Økafr ds vkxeu ds ckn jklk;fud moZjdksa] dhVuk'kdksa
rFkk flapkbZ ds fy, ty dh [kir esa cgqr T;knk of̀) gqbZA
mPp mit çkIr djus ds fy, jlk;uksa ds vf/kd mi;ksx
djus ds ifj.kkeLo:i ènk ds çk—frd lw{e thoksa ij
çHkko iM+k rFkk feêh dh {kkjh;rk/yo.krk esa xM+cM+h gksus ds
dkj.k feêh ds HkkSfrd vkSj jklk;fud xq.kksa dk {k; gksrk
jgkA flapkbZ ds fy, Hkw&ty ds vR;f/kd mi;ksx us ns'k ds
dbZ fgLlksa esa ty Lrj dks vR;f/kd fxjk fn;k gSA u, iSnk
fd, x, mPp mit nsus okys chtksa dk Lons'kh çtkfr;ksa
dh rqyuk esa cgqr ladh.kZ vkuqoaf'kd vk/kkj FkkA fdlkuksa
}kjk ,d gh rjg dh Qlyksa dh [ksrh us dbZ ns'kh çtkfr;ksa
dks yqIrçk;% dj fn;kA gfjr Økafr ds çeq[k ikfjfLFkfrd
vkSj lkekftd çHkkoksa dk vxj la{ksi esa o.kZu fd;k tk;s rks
eq[; :i ls feêh ds iks"kd rRoksa dh gkfu tks bls vuqRiknd
cukrh gS] dhVuk'kdksa dk va/kk/kqa/k mi;ksx] [kk| inkFkksaZ vkSj
i;kZoj.k esa jklk;fud vo'ks"kksa dh mifLFkfr] vf/kd mit
çkIr djus ds fy, vko';drk ls vf/kd jlk;uksa dk
mi;ksx] fdlkuksa esa vkRegR;k dh nj esa of̀)] c<+rs [kpksaZ
dk lkeuk djus esa vleFkZ fdlku vkfn jklk;fud [ksrh
ds nq"çHkkoksa ds dqN mnkgj.k gS ¼Eliazer Nelson et al-] 2019;

Mariappan and Zhou] 2019½A

tSfod inkFkksaZ dh yksdfç;rk o c<+rh ekax

[kk| xq.koÙkk vkSj lqj{kk nks egRoiw.kZ dkjd gSa ftu ij
vke yksxksa dk yxkrkj /;ku vktdy c<+ jgk gSA c<+rh
i;kZoj.k tkx:drk vkSj [kk|&lqj{kk [krjksa us fiNys n'kdksa
esa jlk;u vk/kkfjr mit dh [kk| xq.koÙkk ds çfr miHkksäkvksa
ds Hkjksls dks dkQh gn rd de dj fn;k gSA yxkrkj
tgjhys jlk;uksa ds ç;ksx ls [kk| J̀a[kyk esa lanw"k.k c<+rk
tk jgk gSA bu dkj.kksa ls miHkksäkvksa dks ,sls lqjf{kr vkSj
csgrj [kk| inkFkksaZ dh ryk'k jgrh gS tks LFkkuh; ç.kkfy;ksa
}kjk vf/kd ikfjfLFkfrd vkSj çkekf.kd :i ls mRikfnr
fd, tkrs gksaA oLrqr% tSfod :i ls mxk, x, [kk| vkSj
[kk| mRikn bu ekaxksa dks iwjk djrs gS ¼Xu] 2001;

Rembialkowska, 2007; Seufert et al-] 2017½A lqjf{kr Hkkstu
dh ryk'k esa] fiNys n'kdksa ds nkSjku] rsth ls laHkkfor
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LokLF; ykHk vkSj [kk| lqj{kk ds dkj.k tSfod :i ls
mxk, x, [kk| inkFkksaZ dh ekax esa of̀) gqbZ gSA tSfod [kk|
mRiknu dks jklk;fud moZjdksa o dhVuk'kdksa rFkk vkuqoaf'kd
:i ls la'kksf/kr Qlyksa] of̀) gkeksZu bR;kfn ds ç;ksx ds
fcuk çk—frd :i ls rS;kj fd;k tkrk gSA tSfod [ksrh
i;kZoj.k dh j{kk Hkh djrh gS vkSj jk"Vª ij bldk vuqdwy
lkekftd&vkfFkZd çHkko iM+rk gSA Hkkjr ,d ,slk ns'k gS
tks tSfod —f"k esa fodkl ds fy, Lons'kh dkS'ky vkSj {kerk
ls laiUu gSA orZeku esa blus tSfod —f"k esa rsth ls fodkl
gkfly fd;k gS rFkk vc ;g nqfu;k ds lcls cM+s tSfod
mRikndksa esa ls ,d cu x;k gS ¼Gugalia] 2021; Ranjit et al-]
2019½A blfy,] lrr~ fodkl lqfuf'pr djus esa tSfod
[ksrh dk Hkkjr tSls jk"Vª ij cgqr çHkko iM+rk gSA mYys[kuh;
gS fd oSf'od Lrj ij tSfod mRikndksa dh lokZf/kd la[;k
¼36%½ ,f'k;k esa gSa] blds ckn vÝhdk ¼29%½ rFkk ;wjksi ¼17%½
dk uEcj gSA Hkkjr esa yxHkx 43-1 yk[k gsDVs;j Hkwfe ij
tSfod [ksrh dh tk jgh gS ftles yx Hkx 20 yk[k ds djhc
fdlku dk;Zjr gSA varjkZ"Vªh; vkadM+ksa ds vuqlkj rFkk fjlpZ
baLVhVîwV v‚Q v‚xsZfud ,xzhdYpj o baVjus'kuy QsMjs'ku
v‚Q v‚xsZfud ,xzhdYpj ewoesaV~l ds vk/kkj ij] Hkkjr esa
1-94 fefy;u gsDVs;j ¼2018&19½ ij çekf.kr tSfod [ksrh dh
tkrh gSA tSfod —f"k Hkwfe ds ekeys esa Hkkjr fo'o esa 9 osa LFkku
ij gS ¼Willer and Lernoud] 2017; Singh and Patel] 2022½A

tSfod/çk—frd [ksrh ds fy, ljdkjh lgk;rk

ljdkj fofHkUu ;kstukvksa ds ek/;e ls tSfod/çk—frd
[ksrh dks c<+kok ns jgh gS] ftues ijaijkxr —f"k fodkl
;kstuk rFkk iwoksZÙkj {ks= ds fy, fe'ku v‚xsZfud oSY;w psu
MsoyiesaV ;kstuk,a lh/ks rkSj ij tSfod/çk—frd [ksrh dks
c<+kok nsus ds fy, lgk;rk çnku djrh gS rFkk buds
bykok ènk LokLF; çca/ku ;kstuk ds rgr iwath fuos'k
lfClMh ;kstuk ¼lhvkbZ,l,l½] frygu vkSj ike vk;y
ij jk"Vªh; fe'ku o jk"Vªh; [kk| lqj{kk fe'ku ¼,u,Q,l,e½
vkfn vU; ljdkjh ;kstuk, gS tks ijks{k :i ls tSfod/

çk—frd —f"k dks ns'k esa çQqfyr djus esa lg;ksx dj jgh gSA
ijEijkxr —f"k fodkl ;kstuk] ihth,l ¼lgHkkxh xkjaVh

ç.kkyh½ ds vk/kkj ij lewg vk/kkfjr tSfod [ksrh dks c<+kok
nsrh gSA bl ;kstuk ds rgr lewg fuekZ.k] çf'k{k.k] çek.ku
vkSj foi.ku dks çksRlkfgr fd;k tkrk gS rFkk 50]000 #i;s
çfr gsDVs;j çfr 3 o"kZ ds fy, fdlku dks çnku fd, tkrs
gSa] ftlesa ls 62 çfr'kr ¼31]000 #i;s½ fdlku dks dsoy
tSfod buiqV ds fy, çksRlkgu ds :i esa fn, tkrs gSA ogha

nwljh vksj iwoksZÙkj {ks= ds fy, fe'ku v‚xsZfud oSY;w psu
MsoyiesaV ;kstuk ds rgr fu;kZr ij /;ku nsus ds lkFk&lkFk
fdlku mRiknd laxBuksa ¼,Qihvks½ ds ek/;e ls mÙkj iwoZ
{ks= dh fof'k"V Qlyksa dh tSfod [ksrh dks c<+kok fn;k tk
jgk gSA fdlkuksa dks tSfod [kkn vkSj tSo moZjd lfgr
vU; vknkuksa ds fy, rhu lky ds fy, 25]000 #i;s çfr
gsDVs;j ds fglkc ls lgk;rk çnku djus dk çko/kku gSA
;kstuk esa ,Qihvks ds xBu] {kerk fuekZ.k] Qly dVkbZ ds
ckn ds cqfu;knh <kaps ds fy, 2 djksM+ #i;s rd dh lgk;rk
Hkh çnku dh tkrh gS ¼Gurusamy et al-] 2021½A blh çdkj
vU; ljdkjh ;kstukvksa esa Hkh fofHkUu çdkj ls tSfod/çk—frd
[ksrh dks c<+kok nsus ds fy, fdlkuks dh lgk;rk dk çko/kku
j[kk gS tks çR;{k ;k vçR;{k :i ls ns'k esa çk—frd [ksrh
dks leFkZu çnku djrs gSA

ijEijkxr —f"k fodkl ;kstuk ds Hkkjrh; çk—frd
—f"k i)fr ¼chihdsih½ ds rgr jlk;u eqä [ksrh dks c<+kok
nsus ds fy, çk—frd v‚u&QkeZ buiqV ds mi;ksx dks
çksRlkfgr fd;k tk jgk gS ftlds rgr vka/kz çns'k vkSj
dsjy jkT; us çk—frd [ksrh dks c<+kok nsus ds fy, Øe'k%
,d yk[k gsDVs;j vkSj 0-8 yk[k gsDVs;j {ks= dk p;u
fd;k gS rFkk bPNqd fdlkuksa dks çk—frd —f"k ds nk;js esa
ykus ds fy, fujarj tSfod Hkwfe çek.khdj.k dk dke 'kq:
fd;k x;k gSA blds vfrfjä vkRe fuHkZj Hkkjr ds ,xzhdYpj
baÝkLVªDpj Q.M ;kstuk ds rgr çkFkfed lgdkjh laLFkk,]
,Qihvks o vU; m|eh fdlku] tSfod mRiknksa ds ewY;o/kZu
o çlaLdj.k ds fy, Qly dVkbZ ds ckn cqfu;knh <kaps dh
LFkkiuk ds fy, 1&3 djksM+ rd dk _.k çkIr dj ldrs
gSa ¼Raut et al., 2018; Mahesh, et al.] 2021; Jain] 2021;

Singh and Rana] 2021½A

tSfod [ksrh cuke çk—frd [ksrh

tSfod [ksrh vkSj çk—frd [ksrh —f"k&ikfjfLFkfrdh ç.kkfy;ksa
ds :i gSaA tSfod [ksrh vkSj çk—frd [ksrh 'kCnksa dk Hkkjr
esa fdlkuksa vkSj vke ukxfjdksa }kjk ijLij i;kZ;okph 'kCnksa
dh rjg mi;ksx fd;k tkrk gSaA O;kogkfjd :i ls tSfod
[ksrh esa fdlku tSo&moZjd tSls ds cktkj ls [kjhns x,
tSfod mRikn dk Hkh mi;ksx djrs gSaA ogha nwljh vksj çk—frd
—f"k ç.kkyh esa] —f"k dk;ZdrkZ }kjk ckgjh lzksrksa dh ctk;
[ksr vkSj LFkkuh; ikfjfLFkfrd ra= ls rS;kj tSo&mRiknksa
dk gh mi;ksx fd;k tkrk gSA bl ç.kkyh esa Qlyksa ;k
vU; vo'ks"kksa dks Hkh [ksr esa gh j[kk tkrk gS tks dh çk—frd
—f"k i)fr dk ewy fl)kar gSA
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tSfod [ksrh ds fy, vHkh Hkh cqfu;knh —f"k dh vko';drk
gS & tSls tqrkbZ] [kkn feykuk] fujkbZ djuk vkfnA çk—frd
[ksrh esa u rks tqrkbZ gksrh gS] u feêh dh xqM+kbZ gksrk gS vkSj
u gh moZjdksa dk bLrseky fd;k tkrk gS] ;g lHkh fØ;k
mlh rjg dh tkrh gS tSls çk—frd ikfjfLFkfrd ra= esa
gksrh gSA Hkkjh ek=k esa [kkn dh vko';drk ds dkj.k tSfod
[ksrh vHkh Hkh egaxh gS] vkSj bldk vklikl ds okrkoj.k ij
ikfjfLFkfrd çHkko iM+rk gSA çk—frd —f"k ,d vR;ar de
ykxr okyh —f"k i)fr gS] tks iwjh rjg ls LFkkuh; tSo
fofo/krk ds lkFk dh tkrh gSA tgk¡ tSfod [ksrh mRikndrk
vkSj mRiknu c<+kus ds fy, çk—frd :i ls miyC/k lalk/kuksa
dk csgrj mi;ksx djus ds fy, çfrc) gS ogha çk—frd
[ksrh esa ekuoh; gLr{ksi U;wure gS vkSj çca/ku ds fy,
phtksa dks vf/kdrj ç—fr ij NksM+ fn;k tkrk gS ¼Khurana

and Kumar] 2020; Korav et al-] 2020; Seufert et al-] 2017½A

tSfod [ksrh ds ewyHkwr fl)kar

tSfod [ksrh ds pkj fl)kar & LokLF;] fu"i{krk] ikfjfLFkfrdh
vkSj ns[kHkky & —f"k ds fy, ,d –f"Vdks.k çnku djrs gSa
tks i;kZoj.k ds vuqdwy [ksrh vkSj mRiknu dks çsfjr djrs
gS ¼Fig 1½ ¼Luttikholt] 2007½A

LokLF; dk fl)kar crkrk gS fd ekuo leqnk; ds
LokLF; dks ikfjfLFkfrd ra= ds LokLF; ls vyx djds ugha
ns[kk tk ldrk gS & LoLFk feêh LoLFk Qlyksa dk mRiknu
djrh gS tksfd i'kqvksa o euq"; ds LokLF; dks cuk, j[kus
esa lgk;d gSA ;g dsoy chekjh ls cpko ek= ugha gS] cfYd

'kkjhfjd] ekufld] lkekftd vkSj ikfjfLFkfrd ds larqyu
o LokLF; dks cuk, j[kuk gSA ns[kHkky dk fl)kar crkrk
gS fd tSfod —f"k esa çca/ku] fodkl vkSj çkS|ksfxdh fodYiksa
esa lko/kkuh vkSj ftEesnkjh çeq[k fcanq gSa rkfd LoLFk&lqjf{kr
vkSj ikfjfLFkfrd lq–<+rk cukbZ j[kh tk ldsA ikfjfLFkfrdh
ds fl)kar ds vuqlkj] tSfod [ksrh esa lHkh ?kVd ,d nwljs
ij vkfJr gksrs gSa blhfy, tSfod [ksrh i;kZoj.kh; ç.kkfy;ksa
o pØksa ij vk/kkfjr gksrh gS] tks dh lkFk&lkFk fØ;k,¡
djrh gSa] mudk vuqdj.k djrh gS rFkk mudk larqyu
cuk, j[kus esa ennxkj lkfcr gksrh gSA ogha fu"i{krk dk
fl)kar bl ckr ij tksj nsrk gS fd] tSfod [ksrh ls tqM+s
lHkh thfor çkf.k;ksa esa lekurk] lEeku] U;k; o lg;ksx
fu"i{krk ds lkFk lqfuf'pr fd;k tk,] rkfd miHkksäkvksa
dks vPNh xq.koÙkk okys Hkkstu vkSj vU; mRiknksa dh i;kZIr
vkiwfrZ çnku djokbZ tk lds ¼Fig 1½A tSls vke rkSj ij
jklk;fud [ksrh djus okys fdlkuksa esa ;g çpyu ns[kk x;k
gS fd ?kjsyq [kir rFkk fcØh ;ksX; mRiknu fd xbZ Qlyksa dh
mRiknu ç.kkfy;ksa esa varj fd;k tkrk gS ¼Luttikholt] 2007½A

tSfod/çk—frd [ksrh esa Qly mRiknu ls lEcaf/kr
j.kuhfr;k¡

mfpr Qly p;u] Qly vo'ks"k çca/ku rFkk çHkkoh Qly
pØ ds lkFk ènk dh moZjk 'kfä dks fcuk dksbZ uqdlku
igaqpk;s o"kksaZ rd mRiknd cuk, j[kk tk ldrk gSA Qly
vo'ks"k o [kjirokj ds fujarj lekos'k] xkscj] xkSew= vk/kkfjr
[kkn] tSo moZjd vkSj tSfod inkFkZ c<+kus okys] fo'ks"k rjy

Fig 1% tSfod [ksrh ds ewyHkwr fl)karA
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?kksy ¼tSls ofeZu o‚'k] dEiksLV ?kksy vkfn½ ds mi;ksx ls
,d thfor feêh dks cuk, j[kk tk ldrk gS ¼Kavitha and

Chandran] 2017; Palaniappan, S.P. and Annadurai] 2018½A
tSfod [ksrh ds egRoiw.kZ ?kVd Qly pØ.k] Qly vo'ks"kksa
dk mi;ksx] tSfod ukbVªkstu fLFkjhdj.k] tSo dhVuk'kd]
ck;ksxSl ?kksy vkfn gSaA ftudk foLrkj lfgr o.kZu
fuEufyf[kr vuqlkj gS%

cgqQlyh ç.kkyh o Qly pØ

—f"k dks fVdkÅ cuk;s j[kus ds fy, Qlyh pØ dk gksuk
vfr vko';d gSA ,d gh Hkwfe ij nks ;k nks ls vf/kd o"kksaZ
rd ,d gh rjg dh  Qlyksa ds mRiknu ds dkj.k feêh dh
moZjrk] dhV] [kjirokj rFkk jksxksa dks fu;af=r djuk
lky&nj&lky pqukSrhiw.kZ gksrk tkrk gSA fefJr Qly
tSfod [ksrh dh mR—"V fo'ks"krk gS ftlesa ,d gh Hkwfe ij
fofHkUu çdkj dh Qlysa ,d lkFk ;k vyx&vyx le;
ij mxkbZ tkrh gSaA gj ekSle esa de ls de 40% nygu
Qly dks cuk, j[kus dk çko/kku gSA feDl Ø‚fiax vfrfjä
çdk'k la'ys"k.k dks c<+kok nsrh gS vkSj iks"kd rRoksa ds fy,
çfrLi/kkZ dks de djrh gS D;ksafd fofHkUu ikS/ks vius iks"kd
rRoksa dks feêh dh vyx&vyx ijr ls [khaprs gSaA nkysa
ok;qeaMyh; ukbVªkstu dks fLFkj djrh gSa vkSj bls lkFkh ;k
ckn dh Qlyksa ds fy, miyC/k djkrh gSaA xgjh tM+ksa okys
ikS/ks feêh dh xgjh ijr ls iks"kd rRo [khaprs gSa vkSj vius
iÙkksa }kjk nksckjk mUgsa feêh esa lekfo"V djkrs gSA lHkh mPp
iks"kd rRoksa dh ekax okyh Qlyksa dks igys vkSj ukbVªkstu
fLFkjhdj.k okyh Qlyksa dks ijorhZ Qlyksa ds rkSj ij
yxkuk pkfg, rkfd ènk ds iks"kd rRoksa dk larqyu cuk
jgsaA dhV estcku vkSj xSj dhV estcku Qlyksa ds pØ ls
ènk tfur jksxksa vkSj dhVksa dks fu;af=r djus esa enn
feyrh gSA ;g [kjirokjksa dks fu;af=r djus esa Hkh enn
djrk gSA Qly pØ.k tSfod —f"k i)fr;ksa dh jh<+ gSA
feêh dks LoLFk j[kus ds fy, vkSj çk—frd lw{etSfod&
ç.kkfy;ksa dks dke djus dk i;kZIr le; nsus ds fy,]
Qly pØ.k vko';d gS ¼Wijnands, 1999; Chongtham

et al-] 2017½A

[kkn vkSj eǹk iks"kd rRo çca/ku

Hkkjr esa tSfod [ksrh esa iks"kd rRoksa dh iqujkorhZ ds fy,
Qlyksa ds vo'ks"kksa o Hkwls dk mi;ksx djus dh ,d cM+h
{kerk gSA Qly vo'ks"k tc feêh ds lw{ethoksa ds lkFk
feyrs gSa rks feêh vkSj Qly dh iSnkokj ds HkkSfrd&jklk;fud

xq.kksa esa lq/kkj gksrk gSA tSfod [ksrh esa [ksr esa mifLFkr o
xSj&[ksrh rRoksa dks tSfod [kkn ds :i esa rS;kj fd;k tkrk
gSA mfpr ek=k esa vPNh rjg ls fo?kfVr tSfod [kkn/

oehZdEiksLV] gjh [kkn vkSj tSo moZjd tSls tSfod [kknksa ds
mi;ksx ds ek/;e ls ènk dh moZjk 'kfä dks cuk, j[kk tk
ldrk gS] tksfd v‚u&QkeZ buiqV ds çeq[k lzksr gSa ¼Fig 2½A
rFkk xSj&—f"k vknkuksa esa] egRoiw.kZ ?kVd tSls&[kyh] eqfxZvksa
dh [kkn] tSo moZjd j‚d Q‚LQsV o pwuk vkfn gSa ¼Singh

and Patel] 2022½A

i- tSfod [kkn

;g tSfod lzksrksa ¼ikS/ks] i'kq vkSj ekuo vo'ks"kksa½ ls rS;kj dh
tkrh gSA tSfod [kkn feêh ds lw{ethoksa ds ek/;e ls NksVs
o cM+s iks"kd rRoksa dks miyC/k djds feêh dh mRikndrk
dks c<+kok nsrh gS] rFkk çR;{k :i ls ènk ds tSfod inkFkZ
esa lq/kkj djds Qlyh  mit dks c<+kus esa enn djrh gSA
tSfod [kkn esa dsafær tSfod [kkn dh rqyuk esa de iks"kd
rRo gksrs gSa] rFkk ;g dkQh Hkkjh ek=k esa [ksr esa Mkyh tkrh
gSA tSfod [kkn rS;kj djus ds fy, cM+h ek=k esa vif'k"V
inkFkZ ¼tSls lfCtvksa ds fNyds] [kjirokj] BwaB] iqvky]
xUuk dpjk] i'kq vif'k"V] ekuo vkSj tSfod vkS|ksfxd
vo'ks"k vkfn½ dks ,jksfcd vi?kVu }kjk [ksr esa ,d xìk
[kksn dj mles rS;kj fd;k tkrk gSA tksfd dqN eghuksa
¼yxHkx 4&6½ esa vPNh rjgs ls fo?kfVr gks tkrs gS ftldks
ckn esa [ksr esa feyk fn;k tkrk gSA

ii- gjh [kkn

gjh [kkn feêh ds LokLF; esa lq/kkj ds fy, vflafpr gjs ikS/kksa
ds Årdksa dks ènk esa 'kkfey djds feêh esa dkcZfud inkFkZ
c<+kus dh çfØ;k gSA gjh [kkn dh Qly dkcZfud inkFkZ
vkSj vfrfjä ukbVªkstu dh vkiwfrZ djrh gSA vke rkSj ij
bLrseky dh tkus okyh gjh [kkn dh Qlysa gSa lugsEi]
<Sapk] yksfc;k] DyLVj chu] lsath] cjlhe bR;kfn ¼Kumar

and Pawar] 2018½A

iii- oehZdEiksLV

oehZdEiksLV ,d tSfod [kkn ;k dEiksLV gS tks dsapqvksa ds
mi;ksx ls rS;kj dh tkrh gS tks vke rkSj ij feêh esa jgrs
gSa] dkcZfud inkFkZ [kkrs gSa vkSj bls ips gq, :i esa mRlftZr
djrs gSa] tksfd dsapqvk [kkn dgykrh gSaA ;g ènk dks cM+s
vkSj NksVs iks"kd rRo çnku djokrh gSa rFkk ikS/kksa dh of̀)
ds fy, vko';d gkeksZUl esa Hkh lè) gksrh gS ¼Mupambwa

et al-] 2020½A
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iv- ladsfUær tSfod [kkn

rsy cht ls rS;kj [kyh] eosf'k;ksa ds lhax o [kqjksa dk pwjk
vkfn ladsfUær tSfod [kkn ds :i esa mi;ksx fd, tkrs gS
tksfd çk—frd :i ls tSfod gSA Hkkjh tSfod [kkn dh
rqyuk esa ;g egRoiw.kZ gS D;ksafd ;g de ek=k esa vf/kd
iks"kd rRo ikS/kk s a dk s çnku djrs gS ¼Ramachandran

et al- ] 2007½A

v- ck;ks&QfVZykbtj

tSo moZjd ¼ck;ks&QfVZykbtj½ ,d ,slk inkFkZ gS ftlesa
thfor lw{e tho gksrs gSa] tks ok;qeaMyh; ukbVªkstu o
Q‚LQsV dks ?kqyu'khy cukdj ikS/ks dks miyC/k djokrs gS
rFkk feêh dh moZjrk dks c<+kus dh {kerk j[krs gSaA jkbtksfc;e]
,tksVkscSDVj] ,tksfLifjye] ih,lch] uhyh&gjh dkbZ]
L;wMkseksukl vkfn çeq[k tSo moZjd gS tks fofHkUu Qlyksa
ds fglkc ls fHkUu&fHkUu <axksa ls tSfod [ksrh esa iks"k.k çca/
ku ds fy, bLrseky fd;s tkrs gS ¼Singh] 2021½A

buds vfrfjä thokèr] lathod] vèrikuh] iapxO;]
n'kxO; vkfn vU; xkSew=] xkscj] xqM+] cslu bR;kfn inkFkksaZ
ls rS;kj çk—frd —f"k i)fr esa bLrseky fd;s tkus okys
tSfod moZjd gS tks ènk dh moZjk 'kfä dks c<+kus esa vge
Hkwfedk fuHkkrs gS ¼Varshini and Jayanthi] 2020; Singh and

Patel] 2022½A

[kjirokj çca/ku

tSfod [ksrh esa [kjirokj çca/ku ds fy, Qly pØ] efYpax
o fujkbZ vkfn çeq[k rduhds gSA Qly pØ esa ,d gh rjg

dh Qlyksa dks [ksrh esa mxkus dh ctk;s] cgqQlyh [ksrh
ç.kkyh viukbZ tkrh gS D;ksafd tSfod [ksrh ekudksa dk
ekuuk gS dh fofHkUu çdkj dh Qlyksa dks mxkus ls [kjirokjksa
ds vadqj.k dh çfØ;k esa ck/kk mRiUu gksrh gSa] ftlls
[kjirokjksa dh vkcknh esa deh vkrh gS ¼Das et al-] 2010½A
ogha efYpax çfØ;k esa IykfLVd dh ijrksa dk mi;ksx djds
[kjirokj dh of̀) dks jksd fn;k tkrk gSA rFkk fujkbZ esa
[kjirokjksa dks gkFk ls gVkdj ;k dkVdj ,d= fd;k
tkrk gSA ,df=r [kjirokjksa dks esM+ksa ij ;k dqN [kjirokjksa
dks i'kqvksa dks f[kykus ds fy, Hkh mi;ksx fd;k tkrk gS
¼Singh and Patel] 2022½A

ikS/k jksx vkSj dhV çca/ku

tSfod [ksrh esa flaFksfVd jlk;uksa dk mi;ksx fuf”k) gS]
blfy, tSfod [ksrh esa ;kaf=d] dYpjy] tSfod rFkk vU;
tSfod rjhdksa ls fuEufyf[kr fof/k }kjk çca/k fd;k tkrk gS
¼Singh and Patel] 2022; Haldhar et al-] 2017½%

i- dYpjy çca/ku

tSfod dhV çca/ku esa jksx eqä cht o çfrjks/kh fdLeksa dk
mi;ksx loksZÙke fuokjd rduhd gSaA tSo fofo/krk cuk;s
j[kuk] çHkkoh Qly pØ] cgq&Qlyh ç.kkyh rFkk VªSi
Qlyksa dk mi;ksx Hkh çHkkoh rjhdk gSa ¼Fig 3½ tks dhVksa dh
vkcknh dks ykHkdj lhek Lrj ¼ETL½ ls uhps j[kus esa
dkjxj gSaA eq[; Qly dh lhek ij fofHkUu dhVksa dks
vkdf"kZr djus okyh Qlysa tSls xsank vkfn yxkbZ tkrh gSA
çk—frd 'k=qvksa dks c<+kok nsus vkSj muds laj{k.k ds fy,

Fig 2% tSfod [ksrh esa iks"k.k çca/kuA
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puk] ljlksa esa /kfu;k tSlh Qly Hkh yxkbZ tk ldrh gSA
bu VªSi Qlyksa dks iafä;ksa vkSj ikS/kksa ds chp mfpr varjky
ds lkFk Qlyksa dh mfpr nwjh vkSj xyh esa jksi.k fd;k tk
ldrk gS ;k eq[; Qly ds çR;sd 2&3 ehVj jksi.k ds ckn
0-75&1-00 ehVj ds varjky ij yxkbZ tk ldrh gS
¼Singh and Patel] 2022½A

ii- ;kaf=d çca/ku

jksx çHkkfor ikS/kksa o ikS/ks ds fgLlksa dks gVkuk] dhVksa ds
v.Mksa rFkk ykokZ ds laxzg dks gVkuk] i{kh Mjkus dh LFkkiuk
¼fctwdk½] çdkf'kr dhV tky] fpifpih jaxhu IysVsa vkSj
Qsjkseksu tky dhV fu;a=.k ds lcls çHkkoh ;kaf=d rjhds
gSaA ykbV VªSi lHkh jkr esa mM+us okys dhM+ksa ds fy, dkjxj
gS ¼Fig 3½A fLVdh VªSi ;syks ,fQM] tSflM] tSls dhM+ksa dh
fuxjkuh ds fy, gSA 1 VªSi/100 oxZ ehVj {ks= ds fy,
i;kZIr gSA fLVdh VªSi fFkzIl vkfn dhVksa dh fuxjkuh ds fy,
gSA oksVk Vh VªSi dk mi;ksx cSaxu dh Vguh vkSj Qy Nsnd]
fiu eksFk ds fy, fd;k tkrk gSA Qsjkseksu VªSi ,d lkekU;
midj.k gS tks T;knkrj ysfiMksIVsjku dhM+ksa ds fy, mi;ksx
fd;k tkrk gS ¼Singh and Patel] 2022½A

iii- tSfod fu;a=.k

tSfod :i ls ikS/kksa dh lqj{kk esa tSfod fu;a=.k vU; thoksa
dk mi;ksx djds fd;k tkrk gS] tksfd f'kdkjh] ijthoh
vkSj jksxtud thoksa }kjk fd;k tkrk gSA tSls dqN [kkl
rjg ds dhV gksrs gS tks [kkl rjg ds ikS/ks o vU; lw{ke

dhVksa ds f'kdkj djrs gS ftudks dh tSfod fu;a=.k ,tsaV
ds :i esa tkuk tkrk gSA blh rjg dqN ijthoh tho gksrs
gS tks vU; dhVksa dks [kkrs gS o varR; mudh vkcknh dks
fu;af=r djrs gS ¼Fig 3½A cqokbZ ds 15 fnuksa ds ckn
Vªkbdksxzkek] psyksuql CySdcuhZ] vikaVsYl çtkfr;k¡]
Økblksijyk o vU; ijthfo;ksa rFkk f'kdkfj;ksa dks cqokbZ ds
30 fnuksa ds ckn NksM+ nsuk] tSfod [ksrh esa dhV leL;k dks
çHkkoh <ax ls fu;af=r djrk gS ¼Singh and Patel] 2022½A

iv- tSo&dhVuk'kd

tSo dhVuk'kd çk—frd :i ls ik;k tkrk gSa vkSj blesa
,Ydy‚bM] QsuksfyDl] VsjisuksbM~l vkSj dqN f}rh;d jlk;u
tSls ikni mRikn 'kkfey gksrs gSaA os dhM+ksa rFkk dod ds
f[kykQ tSfod :i ls lfØ; gSa] vkerkSj ij Kkr dhVuk'kd
ikbjsFkze] fudksVhu] uhe] ekxksZlk] jksVsuksu vkfn gSaA dbZ ikS/kksa
dks dhVuk'kd xq.kksa ds fy, tkuk tkrk gS vkSj blds vdZ
dk mi;ksx dhVksa ds çca/ku esa fd;k tk ldrk gS ¼Fig 3½A
bl mís'; ds fy, igpkus x, fofHkUu ikS/kksa esa uhe dks
lcls çHkkoh ik;k x;k gSA uhe yxHkx 200 çdkj ds dhVksa
o jksxksa ds çca/ku esa çHkkoh ik;k x;k gSA uhe ds vdZ fVìs]
yhQ g‚ij] yhQ ekbuj] IykaV g‚ij] ,fQM~l] d‚Vu tSflM~l
vkSj eksFk dSVjfiyj ds f[kykQ cgqr çHkkoh gSaA uhe chVy
ykokZ] frryh] ,fQM~l vkSj lQsn efD[k;ksa] ehyh cx] Ldsy
dhM+s] o;Ld dhM+s] Mk;eaM cSd eksFk ds f[kykQ Hkh cgqr
çHkkoh gSA uhekL=] vfXu&vlz rFkk vU; vlz cukus dh fof/k
fuUefyf[kr vuqlkj gS ¼Acharya] 2020; Maru et al-] 2021½%

Fig 3% tSfod [ksrh esa jksx o dhV çca/kuA
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1- uhekL=% 200 yhVj ikuh + 10 yhVj xksew= ¼nslh½ + 2
fdyks xkscj + 10 fdyks uhe dh Vguh + 500 xzke gYnh
ikmMj + 500 xzke vnjd dk isLV + 10 xzke ghax ¼fgax½
ikmMj çfr ,dM+ dh nj ls vPNh rjg feyk,¡ vkSj ydM+h
dh NM+h ls ?kM+h dh fn'kk esa fgyk,¡A ?kksy dks 48 ?kaVs Nk;k
esa j[ksa fQj ?kksy dks Nku ysaA bl ?kksy dk lh/ks Qly ij
fNM+dko djuk pkfg,] fcuk iryk fd,A ;g pwlus okys
dhM+ksa dks fu;af=r djrk gSA

2- vfXu&vlz% 20 yhVj xksew= ¼nslh½ + 2 fdyks uhe ds
iÙks ¼pVuh½ + 500 xzke rackdw ikmMj + 500 xzke xeZ fepZ
¼pVuh½ + 250 xzke nslh yglqu ¼pVuh½ dks çfr ,dM+ ds
fglkc ls vPNh rjg feyk ysa vkSj de rkieku esa mcky ysa]
mcky vkus ds ckn ?kksy dks 48 ?kaVs ds fy, Nk;k esa j[k nsa]
lqcg&'kke bls fgyk,a] ?kksy dks diM+s ls Nkudj LVksj dj
ysaA rhu yhVj vdZ dks 100 yhVj ikuh esa ?kksydj lHkh
çdkj ds dhM+ksa ds f[kykQ lkekU; :i ls fNM+dko fd;k
tk ldrk gSA

3- n'ki.khZ vdZ% uhe ds iÙkksa dks 5-0 fdxzk] foVsDl usxqaMks
ds iÙkksa 2-0 fdxzk] vfjLVksyksfp;k ds iÙkksa 2-0 fdxzk] iihrk
¼dSfjdk iihrk½ 2-0 fdxzk] VhuksLiksjk d‚fMZQksfy;k ds iÙks
2-0 fdxzk] ,uksuk LDoSekslk ¼'kjhQk½ ds iÙks 2-0 fdxzk]
iksaxkfe;k fiukVk ¼djat½ ds iÙks 2-0 fdxzk] fjfdul dE;qful
¼dSLVj½ ds iÙks 2-0 fdxzk] usfj;e bafMde 2-0 fdxzk]
dSyksVªksfil çkslsjk ds iÙks 2-0 fdxzk] gjh fepZ isLV 2-0
fdxzk] yglqu dk isLV 250 xzke] xk; dk xkscj 3-0 fdxzk
vkSj xksew= 5-0 yhVj 200 yhVj ikuh esa ,d eghus ds fy,
QjesaV djsaA fnu esa rhu ckj fu;fer :i ls /kM+h dh fn'kk
esa fgyk,aA elyus vkSj Nkuus ds ckn vdZ fudkysaA vdZ dks
6 eghus rd laxzghr fd;k tk ldrk gS vkSj ,d ,dM+ ds
fy, i;kZIr gSA djat rsy @ 2-0% o 1% fMVtsaZV ds lkFk
;g Nksys] ewax] yksfc;k vkSj fHkaMh ds vadqj vkSj Qy Nsnd
rFkk Qyh Nsnd ds f[kykQ dkQh dkjxj gSA

4- czãL=% 5-0 fdyks uhe ds iÙkksa dks ikuh esa dqpysa] 5-0
yhVj xksew= vkSj 2-0 fdyks xkscj Mkysa] 24 ?kaVs ds fy,
#d&#d dj fgyk,a] Nkudj vdZ dks fupksM+sa vkSj 100
yhVj rd iryk djsa] ,d ,dM+ esa fcuk ikuh feyk, Lçs ds
:i esa mi;ksx djsaA ;g pwlus okys dhVksa vkSj ehyh cXl ds
f[kykQ dkQh çHkkoh gSA

5- fefJr iÙkksa dk vdZ% 10 yhVj xksew= esa 3-0 fdyks uhe
ds iÙkksa dks ihl ysaA 2-0 fdyks 'kjhQk dk iÙkk] 2-0 fdyks

iihrk dk iÙkk] 2-0 fdyks vukj ds iÙks] 2-0 fdyks ve:n
ds iÙks ikuh esa ihl ysaA nksuksa dks feykdj 5 ckj dqN
varjky ij rc rd mckysa tc rd ;g vk/kk u gks tk,A
24 ?kaVs ds fy, j[ksa] fQj Nkudj vdZ dks fupksM+ ysaA bls
cksryksa esa Hkjdj 6 eghus rd j[kk tk ldrk gSA bl vdZ
ds 2&2-5 yhVj dks 1 ,dM+ ds fy, 100 yhVj esa ?kksysaA
pwlus okys dhV] Qyh Nsnd vkSj Qy Nsnd ds f[kykQ
lcls çHkkoh gSA

6- fepZ&yglqu dk vdZ% 10 yhVj xksew= esa 1-0 fdyks
biksfe;k ds iÙks] 500 xzke yky fepZ] 500 xzke yglqu vkSj
5-0 fdyks uhe ds iÙks ihl ysaA ?kksy dks vk/kk gksus rd 5
ckj mckysaA vdZ dks Nku ysa vkSj dkap ;k IykfLVd dh
cksryksa esa LVksj djsaA 100 yhVj ikuh esa 2&3 yhVj vdZ dks
iryk djds mi;ksx fy;k tkrk gSA fepZ yglqu dk vdZ
9 fdxzk/gsDVs;j ¼8%1½ x‚y fet] xzhu yhQ g‚ij ¼th,y,p½]
fFkzIl] OgkbV ¶ykbZ] lsehywij] cSaxu/VekVj vkSj lks;kchu
ds rackdw dSVjfiyj ds Qy Nsnd ds f[kykQ dkjxj gSA

7- xksew=% xksew= 1%20 ds vuqikr esa ikuh ls iryk djds
ç;ksx fd;k tkrk gS D;ksafd ;g Lçs u dsoy jksx tudksa
vkSj dhM+ksa ds çca/ku esa çHkkoh gS] cfYd Qly ds fy,
çHkkoh fodkl çeksVj ds :i esa Hkh dk;Z djrk gSA

8- QQwanhuk'kd% e/; Hkkjr ds dqN fgLlksa esa QesZUVsM ngh
¼cVj feYd ;k NkN½ dk mi;ksx lQsn eD[kh] tSflM
vkfn ds çca/ku ds fy, rFkk QQwanhuk'kd ds rkSj ij Hkh
mi;ksx fd;k tkrk gSA

tSfod [ksrh esa pqukSfr;k¡

tSfod [ksrh ekuork ds fy, ftruh egRoiw.kZ gS mruh
ljy ,oa lqfo/kktud ugha gSA fuEufyf[kr çeq[k fcanq bl
fo"k; ij foLrr̀ fp=.k djrs gSaA
i- tSfod mRiknksa ds fy, lefiZr foi.ku ç.kkyh dh deh

dks /;ku esa j[krs gq,] de mRikndrk vkSj ykHkçnrk]
tSfod [ksrh ds lkeus ,d çeq[k pqukSrh gS ¼Rana et al-] 2022a½A

ii- c<+rh jk"Vªh;/oSf'od vkcknh ds dkj.k Hkfo"; esa xgu —f"k
ç.kkyh dh vko';drk dks njfdukj ugha fd;k tk ldrkA

iii- tSfod [ksrh Je ç/kku gksus ds dkj.k] dsoy Jfed ç/kku
{ks=ksa ;k ifjokjksa ds fy, gh mi;qä gks ldrh gSA

iv- gkykafd Hkkjr esa tSfod/çk—frd [ksrh dks etcwr djus
ds fy, dbZ ljdkjh ;kstuk,a vkSj igysa dh xbZ gSa] fQj
Hkh bl —f"k i)fr esa lhfer Lrj ij gh çekf.kr oSKkfud
<ax lq>k, x, gSA
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v- 'kq#vkr ds le; esa] feêh esa iks"kd rRoksa vkSj dkcZfud
inkFkksaZ dh deh ds dkj.k tSfod [ksrh esa Qly mRiknu
vR;f/kd pqukSrhiw.kZ gSA

vi- tSfod —f"k i)fr esa viuk;s tkus okys ikS/k laj{k.k
mik; iwjh rjg ls ekudh—r ugha gSa o de çHkkoh gS
rFkk vf/kd le; o Je dh ekax djrs gSA

vii- tSfod [ksrh esa fdlkuksa dks miHkksäkvksa ls tksM+us dk
vHkko bl vkanksyu ds fy, ,d xaHkhj >Vdk lkfcr gks
jgk gS ¼Rana et al-] 2022a½A

viii- tSfod mRiknksa ds fy, çek.ku çfØ;k fdlkuksa ds fy,
cgqr tfVy o egaxh gSA

ix- lqfuf'pr o mi;qä foi.ku ra= ds vkHkko ds dkj.k
tSfod fdlkuksa dh lkekU; fdlkuksa ds lkFk çfrLi/kkZ
pqukSrhiw.kZ gksrk tk jgk gSA

x- fo'ks"k :i ls Hkkjr esa vf/kdka'k miHkksäkvksa dks tSfod
mRiknksa ij fo'okl dh deh gSA tksfd i;kZIr ijh{k.k
ra= dh lqfo/kkvksa ds vHkko dks n'kkZrk gSA

xi- Jhyadk/flfDde esa tSfod [ksrh dh foQyrk dks d‚iksZjsV~l
}kjk mnkgj.k ds :i esa çpkj djuk Hkh tSfod [ksrh ds
i{k esa [kM+s gks jgs vkanksyu dks detksj djrk gSaA

xii- tSfod [ksrh esa dhV o jksx çca/ku cgqr pqukSrhiw.kZ gSaA
xiii- tSfod mRiknksa dh ekax esa of̀) dh nj Hkfo"; esa vkiwfrZ

ls de gks ldrh gSA
xiv- tSfod/çk—frd [ksrh ds rgr de mit Lrj jk"Vªh;/

oSf'od [kk| lqj{kk ds fy, [krjk cu ldrk gSA

laHkkouk,¡ ,oa lq>ko

i- tSfod mRikn LokLF;] i;kZoj.k rFkk tSo fofo/krk dks
c<+kok nsrs gSaA

ii- tSfod [ksrh esa mRiknu dh de ykxr] fo'ks"k :i ls
de ctV dh çk—frd [ksrh] xjhc fdlkuksa dks dkQh
vkdf"kZr dj jgh gSA

iii- tSfod [ksrh feêh ds HkkSfrd o jklk;fud xq.kksa esa lq/kkj
djds [ksrh dks ,d lrr~ m|e cukus esa vge Hkwfedk
fuHkkrh gSA

iv- iwjs fo'o Lrj ij miHkksäk tSfod mRiknksa ds fy, mPp
dher pqdkus ds fy, rS;kj gSaA iatkc ds dqN fdlku
fiNys ,d n'kd ls çk—frd [ksrh dj jgsa gSaA gkyk¡fd]
orZeku esa ;g fdlku ikjaifjd [ksrh ls çk—frd [ksrh esa
cnyko ds dkj.k de mit dk lkeuk dj jgsa gSa] fQj
Hkh vius mRiknksa ds fy, vf/kd ewY; o xq.koÙkk ds dkj.k]

mUgsa ikjaifjd [ksrh dh rqyuk esa csgrj ykHk çkIr gks jgk
gS ¼Rana and Singh] 2018; Mohapatra et al-] 2020½A

v- tSfod/çk—frd [ksrh ds rgr feêh ds tSfod dkcZu Lrj
esa lq/kkj] ty mi;ksx n{krk esa Hkh of̀) djrk gSA

vi- tSfod [ksrh fo'ks"k :i ls 'kwU; ctV çk—frd [ksrh]
gekjh fofHkUu ikjaifjd Qlyksa ds chtksa dks lajf{kr djus
ds fy, ,d egRoiw.kZ i)fr gSA

vii- Hkkjrh; tSfod elkyksa vkSj pkoy dks varjjk"Vªh; cktkj
esa mPp cktkj ewY; feyus dh laHkkouk,¡ gSA

viii- tSfod mRiknksa ds çek.khdj.k dh çfØ;k dks vklku
vkSj de [kphZyk cukus ds fy, ljdkjh ,tsafl;ka xaHkhjrk
ls dke dj jgh gSaA

ix- fofHkUu laLFkkuksa/laxBuksa esa py jgs {kerk fuekZ.k dk;ZØeksa
ds dkj.k Hkfo"; esa tSfod [ksrh ds {ks= esa csgrj vkSj
lVhd foLrkj lsokvksa dh vikj laHkkouk,¡ gSA

x- ,d tSfod —f"k foi.ku fodYi ds :i esa] v‚uykbu
ekdsZfVax ds }kjk ,d cM+s miHkksäk vk/kkj rd igqapus esa
l{ke gks ldrh gSA ;fn vkidh baVjusV ij etcwr
mifLFkfr gS] rks vkidks vius çfrLif/kZ;ksa ij ykHk çkIr
gks ldrk gS ¼Rana et al-] 2022a; Rana et al-] 2022b½A

xi- Hkkjrh; fdlkuksa dks eq¶r bZ&d‚elZ IysVQ‚eZ çnku djus
ds fy, Hkkjr ljdkj dh py jgh ;kstukvksa ds rgr
tSfod fdlkuksa dks cM+s iSekus ij enn feyus dh mEehn gSA

xii- Hkfo"; esa vf/kd la[;k esa fdlku mRiknd laxBuksa ds
ek/;e ls tSfod mRiknksa ds lkewfgd foi.ku ls tSfod
fdlkuksa dh leL;kvksa dk lek/kku fd;k tk ldrk gS
¼Singh and Rana] 2021½A

xiii- tSfod inkFkksZ dk mRiknu ¼fo'ks"kdj iks"kd rRo vkSj
ikS/k laj{k.k çca/ku ds fy,½ de çHkko'kkyh o le; ysus
okyh çfØ;k gSA ftlds rgr cM+h la[;k es a tSfod/

çk—frd fdlkuksa dks budh vkiwfrZ djus ds fy, m|ferk
fodkl djus ds volj ekStwn gS ¼Shirur et al-] 2017;

Shirur et al-] 2018; Mohapatra et al-] 2020½A
xiv- ns'k esa cM+s iSekus ij tSfod [ksrh dks viukus ls —f"k

vknkuksa fo'ks"kdj moZjdksa rFkk —f"k&jlk;uksa ds vk;kr
ij [ksrh dh fuHkZjrk de gksus dh laHkkouk,¡ gSA

xv- orZeku ljdkj }kjk tSfod/çk—frd [ksrh dks çksRlkfgr
djus ds fy, xgu ç;kl fd, tk jgs gS] tks Hkfo"; esa
tSfod [ksrh dks vksj vf/kd fdQk;rh vkSj vkd"kZd cukus
dk vk'oklu nsrs gSA
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fu"d"kZ
orZeku ifjfLFkfr;ksa esa] gfjr Økafr dbZ i;kZoj.kh; o lkekftd
eqíksa dk lkeuk dj jgh gS] ftlesa gok] ikuh] feêh] tSo
fofo/krk vkfn ds ºzkl lfgr lHkh çk—frd lalk/kuksa dh
deh 'kkfey gSA bu egRoiw.kZ fparkvksa dk ,dek= O;ogkfjd
o lQy lek/kku tSfod [ksrh gSA ,dh—r dhV o jksx
fu;a=.k] cgqQlyhdj.k o Qly pØ] tSfod :i ls iks"k.k
çca/ku] lHkh —f"k ?kVdksa dk ,dhdj.k vkfn bl [ksrh
ç.kkyh ds dqN mnkgj.k gSaA yksxksa ds chp fnu&çfrfnu
c<+rh LokLF; tkx:drk fuf'pr :i ls vkus okys o"kksaZ esa
LoLFk Hkkstu dh ekax dks c<+k,xhA bl fn'kk esa de
vdkcZfud moZjdksa vkSj jklk;fud dhVuk'kdksa dk mi;ksx
djds mRikfnr Hkkstu yksxksa ds vPNs LokLF; dks lqfuf'pr
djus esa egRoiw.kZ Hkwfedk fuHkk ldrk gSA vkus okys o"kksaZ esa]
oSdfYid Qly laj{k.k j.kuhfr;ksa dks c<+kok nsus vkSj
fodflr djus ds fy, oSdfYid vuqla/kku] leFkZu ewY;] —f"k
uhfr;ksa vkSj Hkwfe mi;ksx çFkkvksa dh vko';drk gks ldrh
gS tks O;kolkf;d] lkekftd vkSj i;kZoj.kh; :i ls O;ogk;Z
gSaA ;g Hkh /;ku j[kuk egRoiw.kZ gS fd tgka rd lrr~
fodkl dk laca/k gS] tSfod —f"k i)fr;ksa dk cgqr çHkko
iM+rk gSA fdlkuksa dh vkRegR;k ds vf/kdka'k ekeys fdlkuksa
}kjk —f=e jlk;uksa ,oa vU; ykxrksa dks çkIr djus ds
nkSjku fy, x, _.kksa dks fuiVkus esa vleFkZrk ds ifj.kkeLo:i
gq, gSaA blds vfrfjä] fdlkuksa dks bl ckr dh tkudkjh
gksuh pkfg, fd —f=e —f"k fof/k;ksa dk i;kZoj.k ij udkjkRed
çHkko iM+rk gS vkSj blfy, blls cpuk pkfg,A
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